Hyul-Tong-Ryung suppresses PMA-induced MMP-9 expression by inhibiting AP-1-mediated gene expression via ERK 1/2 signaling pathway in MCF-7 human breast cancer cells.
Our previous study has demonstrated that the methanol extract of Hyul-Tong-Ryung (HM) specifically suppresses the phorbol 12-myristate 13-acetate (PMA)-induced matrix metalloproteinase-9 (MMP-9) production through the inhibition of MMP-9 mRNA expression in MCF-7 human breast carcinoma cells. However, the molecular mechanisms involved in transcriptional suppression of MMP-9 by HM in PMA-induced MCF-7 cells are not known. In this study, we aimed to elucidate the molecular mechanisms involved in the inhibition of MMP-9 expression by HM in PMA-induced MCF-7 cells. The results of promoter assay and EMSA showed that HM specifically inhibits MMP-9 gene expression by blocking PMA-stimulated activation of activator protein-1 (AP-1). In addition, PMA-stimulated phosphorylation of extracellular signal regulated kinase 1/2 (ERK 1/2) was suppressed by HM treatment, whereas the phosphorylation of either c-Jun N-terminal kinase (JNK) or p38 mitogen-activated protein kinase (MAPK) was not affected. HM could inhibit the PMA-induced MMP-9 expression through suppression of the transcriptional activity of MMP-9 gene in MCF-7 cells. These results indicate that HM inhibits PMA-induced MMP-9 expression by blocking the activation of activator protein-1 (AP-1) via extracellular signal regulated kinase 1/2 (ERK 1/2) signaling pathway.